of the aortic root. In extreme cases the pul-
monary orifice and artery may be atretic and
blood reaches the lungs from the aorta through
a patent ductus arteriosus.

In about 25 per cent of cases of Fallofs tetrad,
there is a right aortic arch.

Eisenmenger's complex. In this there is a strong
resemblance in the gross morphology of the heart to
that just described, but there is no obstruction to the
outflow from the right ventricle. The pressure gradi-
ents across the high interventricular septal defect are
such that little right-to-left shunting of blood, and
hence little cyanosis, occurs at first. Later, with the
onset of pulmonary hypertension and changes in the
pulmonary vessels, overt cyanosis occurs, partly
from admixture cyanosis and partly from faulty oxy-
genation of the blood by the lungs.

Transposition of the great vessels. A curious
anomaly results from failure of the proximal aorta
and pulmonary artery, formed by division of the
aortic bulb, to undergo the rotation necessary for
the establishment of their correct relationships with
the ventricles. In consequence, the aorta arises from
the right ventricle and the pulmonary artery from
the left. While such a condition alone is in-
compatible with extra-uterine life, it may sometimes
be compensated, for a time, by persistence of the
ductus arteriosus, patent foramen ovale or a defect
of the interatrial or interventricular septum; often
these defects are present in combination. In this con-
dition, the chief difficulty is not the volume of blood
reaching the lungs but the effectiveness of the mech-
anism allowing oxygenated blood to reach the sys-
temic circulation. Hence the greater the volume
of the shunt, the better the admixture of arterial
blood to venous blood and the less marked is the
cyanosis.

Truncus arteriosus. In this the arrangement of the
heart and emergent arteries resembles that in elasmo-
branch fishes in which the aorta and the pulmonary
arteries arise from a common stem vessel. The pul-
monary arteries may be replaced by enlarged bron-
chial arteries. The truncus arises from both ven-
tricles, overriding a ventricular septal defect. Some-
times the septum may be missing so that a single
ventricular cavity exists. Defects of the interatrial
septum are also common.

Single ventricle with a rudimentary outlet chamber.
In this condition, a single ventricle provides blood to
both the aorta and pulmonary artery, which may
arise separately or from a rudimentary outlet cham-
ber. The interatrial septum may or may not develop
normally, resulting in cor binatrium triloculare or
cor biloculare respectively.

Tricuspid atresia. This is associated with defective
development of the right ventricle which in extreme
cases is virtually absent. Blood passes from the right
to the left atrium through a defect in the interatrial
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septum. The pulmonary artery is small, arising from
the underdeveloped right ventricle. In some cases the
vessel is atretic or occupies an abnormal position.
Usually blood reaches the lungs from the aorta by a
patent ductus arteriosus.

Aortic atresia. In this rare condition the aortic ori-
fice is hypoplastic, the ascending aorta hypoplastic
or atretic and the left ventricle poorly developed or
absent. Circulation of blood is maintained by shunt-
ing of oxygenated blood from the left atrium into
the right atrium and thence to the right ventricle and
pulmonary artery. From this the aorta is filled via a
patent ductus arteriosus.

Pure pulmonary stenosis. Here the course of the
circulation is essentially normal but sometimes there
is a patent interatrial septum. The lesion is a stenosis
of either the pulmonary valve or the infundibulum of
the right ventricle. The right ventricular myocardium
is hypertrophied and able to force the blood to the
lungs past the obstruction. If the interatrial septum
is intact, cyanosis is not necessarily present; if there
is interatrial communication a right-to-left shunt
may be established with consequent cyanosis.

Anomalies of the venous return. These may involve
the systemic or the pulmonary veins and vary greatly
in detail. The superior and/or the inferior vena cava
may open into the left atrium, thus shunting reduced
systemic venous blood into the arterial side of the
systemic circulation. In other cases, some of the pul-
monary veins open into the right atrium: this results
simply in an excessive amount of oxygenated blood
being pumped around the pulmonary circulation
and cyanosis will not occur.

Acyanotic group

Aortic valve stenosis and subaortic stenosis. Apart

from these localised abnormalities, the heart is
normal. Another isolated abnormality here is bi-
cuspid aortic valve, which may later become the site
of infective endocarditis or calcific stenosis.

Patent ductus arteriosus. While it will be ap-
preciated from the foregoing description that this
may coexist with many other anomalies, patency of
the ductus may be the only abnormality present and
closure by surgery restores the circulation to com-
plete normality. Failure to close the ductus leads
eventually to heart failure or the development of in-
fective 'endocarditis' (endarteritis) at the site of the
ductus. In a few cases there is associated pulmonary
hypertension and in some the direction of blood flow
in the ductus may be reversed so that unoxygenated
blood passes from the pulmonary artery into the
ductus and aorta distal to the ductus, usually im-
mediately beyond the origin of the left subclavian
artery. Such a patient may thus have a cyanotic tinge in
the nailbeds of the toes but not in those of the hands.